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The present invention relates to a self-excited com 
pound alternator having a compound characteristic, and 
more particularly to an improvement of the self-excited 
compound alternator, in which the field winding of the 
alternator is excited, through a rectifier set, by the sec 
ondary current of a current transformer connected to 
the output side of the alternator and by the output cur 
rent of an air gap type reactor connected to the output 
terminals of the alternator, and in which said current 
transformer is provided with a direct current exciting 
winding connected to said output terminals through a 
voltage detector and a rectifier set, said exciting winding 
being used to compensate the no load characteristic of 
the alternator. 
An important object of the present invention is to 

provide an improved alternator of the type as described 
above, in which the current transformer is of relatively. 
Small type and has no difficult problem in connection with 
its electrical insulation. . 
Another object of the present invention is to provide an 

improved alternator of the type, as described above, in 
which compensation of the field current of the alternator 
by the current transformer, no load voltage maintenance 
and compensation of over or insufficient field current 
compensation can be achieved independently. 
A further object of the present invention is to provide 

an improved alternator of the type as described above, 
in which change of the no load rated voltage can be easily 
achieved and any undesirable effect is not given to the 
current transformer. 

Said objects and the other objects of the present in 
vention have been attained by a self-excited compound 
alternator comprising a separated field winding, a cur 
rent transformer connected to the output side of the al 
ternator, and a reactor of air gap type, said current trans 
former supplying said field winding with a direct current 
being in proportion to the output current of the alternator 
through a rectifier set and said reactor being connected 
to the output terminals of the alternator and supplying 
said field winding with a direct current being in proportion 
to the output voltage of the alternator through said rectifier 
set, characterized by that the alternator is provided with 
a separated saturatable reactor which is connected to 
the input terminals of said rectifier set and which is 
provided with a direct current exciting winding con 
nected to the output terminals of the alternator through 
a voltage detector and rectifier set. 
The novel features which we believe to be characteristic 

of the present invention are set forth with particularity 
in the appended claim. Our invention itself, however, 
both as to its operation and construction, together with 
further objects and advantages thereof, may best be un 
derstood by reference to the following description, taken 
in connection with the accompanying drawing, in which 
the same members are indicated by the same numerals, 
and in which: 

FIG. 1 is a diagrammatic connection view of one em 
bodiment of the present invention; 
FIG. 2 is a diagrammatic connection view of the con 

ventional self-excited compound alternator corresponding 
to the alternator illustrated in FIG. 2; 

10 

5 

20 

25 

30 

40 

2 
FIG. 3 shows the characteristic curves for describing 

the principle of the present invention; 
F.G. 4 is a voltage-current characteristic curve of a 

voltage detector having a sudden saturation character. 
Hitherto, the conventional self-excited compound al 

ternator provided with no exciter has been so embodied 
as shown in FIG. 2, in which the self-excited compound 
alternator comprises a three phase armature 1 and a 
separated field winding 2 which is connected to the out 
put terminals of the alternator through a three phase 
reactor 4 of air gap type and a rectifier set 3, whereby 
the field winding 2 is made to be excited by a direct 
current being in proportion to the output voltage of the 
alternator. Furthermore, the field winding 2 is connected 
to the secondary windings of a three phase current trans 
former 6 through the rectifier set 3, said current trans 
former being excited by the output currents of the al 
ternator, whereby the field winding 2 is also made to be 
excited by a direct current being in proportion to the 
output currents of the alternator. 
The current transformer 6 is provided with a direct 

current exciting winding 6a which is supplied with the 
output current of a voltage detector 7 through another 
rectifier set 5, said detector being connected at its input 
side to the output side of the alternator. 
The operation of the alternator illustrated in FIG. 2 

is as follows. 
Upon starting of the alternator, a certain electric volt 

age is induced by any residual magnetism thereof and 
then this induced voltage is fed back successively to the 
field winding 2 through the reactor 4 and rectifier set 3, 
whereby a no load output voltage of the alternator is es 
tablished. However, correct establishment of the output 
electric voltage of the alternator depends upon the fact 
whether the cross point of the field-impedance char 
acteristic line and the no load saturation curve is stable 
O not. 

Accordingly, if, as shown in FIG. 3, the field-impedance 
characteristic line is so selected as to coincide with the 
line A, said line A crosses the no load saturation curve 
S at the points a, b and c. Accordingly, the output volt 
age of the alternator would not be raised above the volt 
age corresponding to the cross point a, thus missing es 
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tablishment of higher rated no load output voltage. On 
the other hand, if the field-impedance characteristic line 
is so selected as to coincide with the line B which crosses 
the no load saturation curve S at only one point d, the 
output voltage of the alternator increases to the voltage 
corresponding to the point d, thus establishing an out 
put voltage of the alternator. 

However, since the point d corresponds to a higher 
output voltage than the rated no load voltage En, the 
characteristic line B must be shifted toward the line A. 
Now, when the voltage detector 7 is so designed that 
voltage-current characteristic of said detector may be 
come as shown in FIG. 4, the current supplied from the 
detector 7 to the exciting winding 6a of the current trans 
former 6 is almost zero as far as the exciting current of 
the field winding 2 is small, that is to say, the output 
voltage of the alternator is low. Accordingly, if the 
resultant impedance of the reactor 4 and the resistance 
of the field winding 2 is designed so as to be equal to 
the characteristic line B, the output voltage of the al 
ternator increases gradually to the voltage correspond 
ing to the point d in FIG. 3. Upon reaching of the 
output voltage of the alternator to about the rated volt 
age, the current supplied to the exciting winding 6a 
through the detector 7 increases suddenly, as will be un 
derstood from FIG. 4, whereby the saturatable current 
transformer 6 is somewhat saturated and the impedance 
thereof reduces. Accordingly, a part of the current sup 
plied to the field winding 2 through the reactor 4 is by 
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passed through the current transformer 6, whereby the 
characteristic line B is shifted toward the characteristic 
line A and the alternator is balanced at the rated 
voltage En. 

However, in the above-mentioned self-excited com 
pound alternator, there are the following disadvantages. 

(a) Since the saturatable current transformer 6 is pro 
vided with the direct current exciting winding 6a besides 
the primary and secondary windings thereof, difficult 
problem occurs from the electrical insulation point of 
WeW. 

(b) A current transformer of two core type must be 
used as the current transformer 6 in order to suppress the 
mutual induction between the winding 6a and the main 
windings of the current transformer 6. 

(c) A current transformer of large capacity must be 
used as the current transformer 6, because said trans 
former must have a function of establishing the no load 
voltage and a function of compensating the field current, 
and accordingly, the voltage detector 7 also becomes large 
type. Moreover, these two kinds of functions cannot be 
adjusted independently. 

According to the present invention, the above-men 
tioned disadvantages have been eliminated by adopting 
the self-excited compound alternator as illustrated in FIG. 
1, said alternator being almost equal to the alternator of 
FIG. 2 except that in the former, the direct current ex 
citing winding 6a is provided at a separated saturatable 
reactor 9 connected to the junction points 8 at the input 
side of the rectifier set 3. 
According to the alternator as illustrated in FIG. 1, 

since the saturatable reactor 9 is separated from the cur 
rent transformer, the electrical insulation problem at the 
current transformer 6 would not occur and the current 
transformer 6 becomes relatively small type, because it 
can be constructed as the single core type transformer. 
Furthermore, since the current transformer 6 functions 
to compensate the current of the field winding 2 and the 
saturatable reactor. 9 functions to maintain the no load 
rated voltage and to compensate over or insufficient cur 
rent compensation, said functions can be adjusted inde 
pendently, moreover, in the conventional self-excited com 
pound alternator as shown in FIG. 2, since the current 
transformation ratio between the primary and secondary 
windings varies with the variation of the exciting direct 
current in the winding 6a, the compensation of the cur 
rent supplied to the field winding 2 is definitely deter 
mined in accordance with the variation of the exciting 
direct current in the winding 6a, thus causing difficulty 
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4. 
of change of the no load rated voltage. However, accord 
ing to the self-excited compound alternator as illustrated 
in FIG. 1, since the current transformer 6 is not affected 
by the exciting direct current and the compensation of the 
field current in the loaded state can be achieved by varia 
tion of winding turn ratio of the current transformer, 
change of no load rated voltage becomes very easy and 
any undesirable effect would not be given to the current 
transformer. 
What we claim is: 
1. A regulating system for a self-excited alternating 

current generator, comprising a field winding for said 
generator, a current transformer in the output of said 
generator provided with secondary-winding means 
adapted to develop a control voltage proportional to the 
output current of the generator, first rectifier means con 
nected between said secondary-winding means and said 
field winding for energizing the latter by said control 
voltage, a saturable reactor connected to said first rectifier 
means in parallel with said secondary-winding means, said 
reactor being provided with a biasing winding, a supply 
circuit for said biasing winding connected to be energized 
by the output voltage of the generator, second rectifier 
means in said supply circuit for deriving from said output 
voltage, a direct biasing current for sufficiently saturating 
said reactor and lowering its impedance, upon said output 
voltage reaching a predetermined value, so as to draw an 
appreciable part of the current from said secondary 
winding means through said reactor, thereby weakening 
the energization of said field winding, non-linear imped 
ance means in said supply circuit for effecting a sharp 
rise in said biasing current upon said output voltage ap 
proaching said predetermined value. 

2. A System according to claim 1, further comprising 
a supplemental reactive circuit connected between the 
generator output and said first rectifier means, in parallel 
with said secondary-winding means and said saturable 
reactor, for additionally energizing said field winding by 
a current proportional to the output voltage of the gen 
erator. 
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